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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor integrated 
circuit where an RF section 2 and a demodulation section 3 are 
configured in one package that checks the RF section 2 without 
increasing the size of the RF section 2 and to reduce the product cost. 
SOLUTION: A demodulation section 3 is provided with an RF section 
inspection means 51. The RF section inspection means 51 inspects the 
operation of the RF section 2 based on I and Q digital signals outputted 
from analog/digital converter circuits 1 4. 1 5 and consists of an 
amplification factor control circuit 1 6, an I and Q orthogonal error 
inspection circuit 61. an I and Q level difference inspection circuit 71. a 
gain characteristic inspection circuit 81 and a low pass filter 
characteristic inspection circuit 91. By providing the inspection function 
of the RF section 2 to the demodulation section 3, it is unnecessary to 
use an expensive tester for inspecting the RF section 2 and to provide 
inspection pins to extract an output from the RF section 2 to the RF 
section 2. 
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A. Relevance of the above-iden tified Document 

This document has relevance to Claim 1 of the present 
application. 

B. Translation of the Relevant Passages o f the Document 

See the attached English Abstract. 

[CLAIMS] 
[Claim 1] 

A semiconductor integrated circuit comprising, in one 
package; 

an RF section including a demodulating section for 
performing quadrature modulation of an inputted high frequency 
signal into an IQ base band signal, and an amplifying section for 
amplifying the IQ base band signal; 

a demodulating section including an analog-to-digital circuit 
for converting the IQ base band signal into an IQ digital signal, and 
a digital demodulating circuit for demodulating the IQ digital signal, 

the semiconductor integrated circuit characterized in that: 

the demodxilating section includes an RF section inspection 
means for performing operation inspection of the RF section in 
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accordance with the IQ digital signal outputted from the 
analog-to-digital converting circuit. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[INDUSTRIAL FIELD OF THE INVENTION] 

The present invention relates to a semiconductor integrated 
circuit (digital broadcast reception apparatus) for receiving an RF 
(high frequency) signal for digital television broadcast and the like. 
Especially, the present invention relates to a semiconductor 
integrated circuit including an RF section and a demodulating 
section in one package. 

[PRIOR ART] 

[0004] 

Here, Figure 13 illustrates an arrangement of a general 
digital broadcast reception apparatus for the digital satellite 
broadcast. The digital broadcast reception apparatus receives the 
RF signal. A conventional digital broadcast reception apparatus 1' is 
provided with an RF section 2 and a demodulating section 3. 
Conventionally, the RF section 2 and the demodulating section 3 are 
made of separate chips (devices). Recently, however, one-chip IC in 
which those sections are provided in one chip as shown in Figure 13 
has been developed. 

[0005] 
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The RF section 2 is provided with an input terminal 4, a 
variable gain type amplifier 5, a local oscillator 6, a 90°C phase 
shifter 7, mixers 8 and 9, low pass filters 10 and 11, and variable 
gain type amplifiers 12 and 13. On the other hand, the 
demodxilating section 3 is provided with A/D (analog-to-digital) 
converting circuits 14 and 15, an amplification rate control circuit 
16, a complex computing unit 17, FIR filters 18 and 19, 
phase /frequency detector 20, a loop filter 21, a numerical value 
control oscillator (NCO) 22, a timing detector 23, a loop filter 24, a 
D/A (digital-to-analog) converting circuit 25, and a voltage control 
oscillator (VCO) 26. 

[0011] 

The demodulating section 3 is constituted of three feed back 
loops, namely, an AGC loop (Auto Gain Control Loop), an AFC loop 
(Auto Frequency Control Loop), and a Timming (sic) Recovery Loop. 
The AGC loop is for causing a level of the input signal to be constant, 
the input signal being to be inputted into the A/D converting 
circuits 14 and 15. The AGC loop is for synchronizing the phase and 
frequency. The Timming (sic) Recovery Loop is for synchronizing a 
symbol. 

[0012] 

The AGC loop is constituted of the A/D converting circuits 
14 and 15, the amplification rate control circuit 16, and the variable 
gain lype amplifiers 5, 12, and 13 of the RF section 2. In order to 
keep the input level of the A/D converting circuits 14 and 15 
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constant, an analog AGC signal is outputted from the amplification 
rate control circoiit 16 to the variable gain type amplifiers 5, 12, and 
13, thereby controlling the amplification rate of the variable gain 
type amplifiers 5, 12, and 13. 
[0029] 

[PROBLEMS TO BE SOLVED BY THE INVENTION] 
Incidentally, if the RF section 2 and the demodulating 
section 3 are constituted of sepairate chips, it is possible to directly 
draw out the output of the RF section. Thus, it is possible to carry 
out the above-described inspection of the RF section by using the 
RF tester 40. 

[0030] 

However, in case of the one-chip IC in which RF section 2 
and the demodulating section 3 are integrated, it is impossible to 
draw out the output of the RF section 2 directly. Thus, it is 
necessary to provide, for example, an inspection-use pin that is 
connected to an output of the RF section 2, and to conduct the 
inspect of the RF section 2 via the inspection-use pin. There is a 
possibility that the provision of the inspection-use pin, therefore, 
results in an increase in the number of parts and a large package, 
and further, increases the chip cost. 

[0031] 

Moreover, the conventional inspection method of the RF 
section 2 requires the RF tester 40, which is expensive, thus 
resulting a higher chip cost. 
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[0033] 

[MEANS TO SOLVE THE PROBLEMS] 

In order to solve the problems, a semiconductor integrated 
circuit of the present invention is characterized by including: (a) an 
RF section including a demodulating section for performing 
quadrature modulation of an inputted high frequency signal into an 
IQ base band signal, and an amplifying section for amplifying the IQ 
base band signal; (b) a demodialating section including an 
analog-to-digital circuit for converting the IQ base band signal into 
an IQ digital signal, and a digital demodulating circuit for 
demodvilating the IQ digitad signal, the semiconductor integrated 
circuit characterized in that: the demodulating section includes an 
RF section inspection means for performing operation inspection of 
the RF section in accordance with the IQ digital signal outputted 
from the analog-to-digital converting circuit. 

[0035] 

Here, the demodulating section is provided with an RF 
section inspection means for performing operation inspection of the 
RF section in accordance with the IQ digital signal that is outputted 
from the analog-to-digital converting circuit. Thus, the 
demodulation section is so arranged that the RF section inspection 
means performs the inspection of the RF section by using the 
analog-to-digital converting circuit, which has been already 
provided. 

[0036] 
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By arrainging such that the demodulating section has an 
inspection function for the RF section, it becomes unnecessary to 
use an expensive tester for the inspection of the RF section, even if 
the semiconductor integrated circuit is so structured that the RF 
section and the demodulating section are integrated in one package. 
Moreover, with this arrangement, it is unnecessary that the FR 
section be provided with the inspection-use pin for drawing out the 
output of the RF section therethrough. Thus, it is possible to avoid 
scale-up of the package due to scale-up of the RF section, and effect 
cost reduction of the semiconductor integrated circuit as a product. 

[0037] 

A semiconductor integrated circuit of the present invention 
is, in order to solve the problems, so characterized in that the RF 
section inspection means is provided with IQ quadrature error 
inspection means for inspecting, in accordance with the IQ digital 
signal, quadrature error between an I signal and a Q signal of the IQ 
base band signal outputted from the RF section. 

[EMBODIMENTS] 

[0070] 

Note that, it can be said that the amplification rate control 
circuit 16 constitutes a part of the RF section inspection means 51, 
because the digital AGC signal is used for the inspection of the RF 
section 2, the inspection performed by the RF section inspection 
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means 51. 

[0071] 

Moreover, the demodulating section 3 is provided with the 
RF section inspection means 51 for use in performing inspection of 
the digital broadcast reception apparatus 1 (RF section 2), and a 
pass-fail judging circuit 52 (pass-fail judging means). The RF 
section inspection means 51 performs the operation inspection of 
the RF section 2 in accordance with the IQ digital signal outputted 
from the A/D converting circuits 14 and 15. The pass-fail judging 
means 52 judges, in accordance with an inspection result of the RF 
section inspection meains 51, whether pass or fail as a package of 
the digital broadcast reception apparatus 1. 

[0072] 

That is, the digital broadcast reception apparatus 1 of the 
present embodiment 1 is utterly same as the conventional digital 
broadcast reception apparatus 1' shown in Figure 13, except of the 
arrangement of the RF section inspection means 51 and the 
pass-fail judging circuit 52. The digital broadcast reception 
apparatus 1 is, however, different from the conventional one in that 
the digital broadcast reception apparatus 1 is so arranged as to 
include the RF section inspection means 51 and the pass-fail 
judging circuit 52. This is the characteristics of the present 
invention. 

[0082] 

Next, details of the RF section inspection means 51 is 
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described below. 
[0083] 

The RF section inspection means 51 is, as shown in Figure 1, 
provided with the above-described amplification rate control circuit 
16, an IQ quadrature error inspection circuit 61 (IQ quadrature 
error inspection means), an IQ level difference inspection circuit 71 
(IQ level difference inspection means), a gain characteristics 
inspection circuit 81 (gain characteristics inspection means), and a 
low pass filter characteristics inspection circuit 91 (low pass filter 
characteristics inspection means). The IQ quadrature error 
inspection circuit 61, the IQ level difference inspection circuit 71, 
the gain characteristics inspection circuit 81, and the low pass filter 
characteristics inspection circuit 91, are used only in inspecting the 
RF section 2. 
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mmU3 tim'*r<D^'yy(Dm-i. R FSC 2 (DttlJ^SriE 
g^lRfjai-f w4:*s-C#5©-C, R F7';^;?-4 0 
5 r i: J: 9 R F » 2 rotftSEiiS^ti-efo 5 » 

[0 0 3 01 L*»L. RFa52 irmraass 
ofe!7:^5^y7'I C©S#«, RFSi52<^til;^S:^<Z?* 

©ii'i'^RFffl5 2©W:^»cS?g!L-CjS^t» w<D^^Sfflro 

[0 0 3 11 ^fc. tJe5feORFaJ2(^:^«:&-^-e(l. 
ffi^^RFxJX^' — 4 0>iiie:.S-C-*>9, ^s/y=i:^ hSry 

3 2] i^w^yt. ±SEop.aM^*»g^-i-5fc«){c 

5,^_c? (!7>5^s,7'l C) t?«fiK$tvS^-g-{C, RF 
8|5S::*ca<bS-Br5 r i: < R F«f|J«©«l3!E«rfT 5 r i: 

_[0.0.3-3J ■ ^ ^ 

t«r#i-5RFSi5i:. ±15 1 Q'<-;^/^i^ Kft-g-S: I Q 

I5R FSBOibf^t^SSrfT 5 R F«BJ«l3S#©S:fijx.-CV^ 
.0Ud4j ±gri<^J^#^^!^^wj;^^^^, RF^f|J^cA>3^4^^c 



[0 0 3 5] rr-e, mM%\i. T-Tu^/fJ^f/V^ 

mm^t^hmti^in^ i Qxi^^'-'^fs■^l;:^^v^TRF 

a5<^5Klf^MfiSrfT5RFlSJtfeaE#®S:^txT*3t), T:>- 

R F 6B«iSE^a«s R F lB©«IS=Srff 9 i 5 {C o T i ^ 




[0 0 3 6] ^<r>i:o\z.'RFU(oi^^mm^'ismmm 



trVSrRFS8tC^ft5)e:«Sj55/^</i5^tt(CJ:9. R 
;^ h^^i^i-^:iti)^-^t^o 

[0 0 3 7] :^^micmi>^mi^Mmmmi-i. iiewss 

aSr<S?«:-f-*fc«)f-x ±ISRFS5tfe*^i!;«:. ±IHIQ 

LTl/vS^ 

3 8 ] ±m<omf^icXirHt. R FU^^^Wci)^ I 

/T'i^^/^mwm^^mmx.x. RFgi5d»e,ai:^$n6 

[0 0 3 9] :*:|g?g(c:'0^.5¥^*t:*«[Hli^fi. ±l5cDg6 

[0 0 4 0] Ji!B©«l^»;iit^tf. n%n'&wi^\^xn 

mj^t)^*^^pmmm^n^-ri ;i i: tw j: >? . ±15 1 q 

7'-:^i5'/um-^{-*rit:-r5 RFmi)^h(Dm:f3 ( i q^-;^ 

rntdJ:?). ±15 1 Q'^-;^^^ 
V Kft-§-«D I ft-^i: Qft-il-i: ©ii:^IIS:<!feSE^5 r t 

[0 0 4 11 ±IB<OS 
S?r/5?^-t-5fc«>Jc:. ±l5RF^f|J^tS^®tt^ ±15 1 Q 

w-^/u^ttlft-f-?:^^ I u-i/vt^fflffi-^JJ <fc tJ5Q u 
-<;W:^ttlft-§-{CS-:JVNT. ±IBRFa50±|5iii|iiSB{C*J 
*t51i*iflJ#*«'JiWi-5ii#i*«l1»lsIKt. ±151 
/v-«IHif&-^*5j:U«±IBQi'-</i'«lttl^t-§-{cS<5VNT, ± 
|BRF«FI5;i^ibffl;^$tL5 I Q-<-;5^^^v Kft#<o I ff-f" 

[00421 ±IBO«^lC iJttf, R FaJfi^fi^Stls 

Q u^/u^ti3{t-^(cS':5v>-r. I Q^— ;^>'<v Kft-§-<o 



I 
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[0043] i^^m\^^^^^M^W^^\-i.. ±IBOS& 
a5r^8ti-5^*(-, ±ia I Q w^>'V'M«HE#S«:, ± 
IE I i: ±IEQ u-^^utJiaift:^ t © ^'<>'i' 

^fc^tJcS-f-^M^ I Q w-^/vMi: LT^ttSf 6 u-</Hg 
^lUi^Si:. ±fE I Q i^^/umt U'</w|i^J3tfflS*fit 
i: fcS'rSv^T. I Q-<— J^x-^i/ Kft-S-<^> I Wi%t 

[00441 I U-^/l^t^am-^-t ±1EQ U-</l'«ltti{t-^ 

[0 0 4 5] rr-C, RFla5Wlii|i§I5lCffJ#||;i5$>5 

/v3E«llHlllS<^ai;tjM^18*isp*'JfflilHlK«:^LT I Q 

/vSli: LT^^ttl ^<D I Q u-</Hli: ^'<^^M2i9J^ffl 

[0046] *|§0^{c:'^5¥^«^*:^aiHlK«, ±fB<Og| 

[0 04 7] R Fg|5t;iA:^^n-5ffi#o^J;t«SitifilSr 
Se^kt^j^JESb-C, RF«BJO±fElSi|iigB»c:fclt51i*i^ds 

[0 0 4 8] *|8BJlC#5¥'^*maiiII^«> ±IBOg| 
jaSr«?ill-t5^i?>{-, ilSRFlfBi^l^^ikli. ±I2RF 



(6) 

[0 0 4 9] ±IEo«^(c intf. m 1 totfcSiilKtc: J: 

10 0 5 0] :^?&m\mi^nw$msimt. ±.m<r>wk 
m%:MSk-r^fztb\c^ ±mRFn^^^mt. ±isrf 

[0 0 5 1] ±IEO«fieJcJ;tvfi, ^20iki!JlHlK{-i 

[0 0 5 2] ^%m\zimi>^m»m».m^it. ±ia<oBii 

^?e)l::{i;t, ±fBRFSl5<^lfi#©tt. ±l2T-^n://'r 
VN-C. ±1ER Fl;BO±IEJitI^»cfc(t5ii«liffJ#SrSiJ» 

[00 5 3] A:^ft^<^JlJK^*^ n 7 >rU^' (Dm 
[0054] r<^iptc. A;tift-i-'^JlSElSc*s d -^<;^ 

(omwmm^ h^m^t iiaiffi^tc hi>m^ii 
[00 55] Tiz^mic^i^mmm^^it. ±m(ofsk 

y lHlK*5j;t;?||2 0>*yiHlKi:. ±IERFg5{cA:t)S 

.lHlK^::l^«$^^^7'v'^'/^^!lffllfi^<ofli[^:, ±saig2© 

• 60 |CJSC.«:<iI5:ai:^-f57'('>'V'^i|tttifcl5ElElKi:&'^;tT 
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{0 0 5 6] ±IEW«^I-J:ixtf, A;t)^'f s/^lilSSlc 

[0 0 5 7] ±ISLfci0»C, AJ^ft-f-Wil&^/i^D- 
/N'y^ 7 -1- ^ cDig»Tli*St- *> •£> ^-^^t iiilffi*^ fc 2> » 

to 0 5 81 *3ge^{c:«5i|t^f^£|6ai5IBStt. ±I5<^I« 

[0 0 5 9] ±EO«|RfetcJ;n«. ffiIia5;45'&W2t9J^lHl 
[0 0 6 0] 

[ 0 0 6 1 ] 0 1 {4, ysi::mmmm\c^^ii\^m^$^mmm 

[0 0 6 2] RF|IC2fi. ?^t]^hi>Mm^iS^ (RF 
SS6. 9 0° i^ta«7, 5d^^^-8 • 9, nw!;^7 

10-11, -Bisifimaiies 12-13 «r{ix 

[0 0 6 3] ±|E©^lfB%SSg6, 9 0° ^tBS7. 5 
=^r1^-8 • 9»i, A;^SS^4*:ft-L-CA;^$ix5ii5Jl» 

fiScLTfet), ■5I|fflJ#Siii|'IS5 • 1 2 • 1 3li, ±15 



(7) 

^fc. n-^<;^7^/W^' 1 0 • 1 1 ±151 

[0 0 6 4] «l8SiJ3tt, A/D (T-fcr^^/T' 

v^^/W) ^«l[HlKl 4 • 1 5, 7'v'^/W«IIIhISS2 7Sr 
^ix.TV^5. A/D^#ilHlKl4 - IStt, RF^3J2/i> 
P>ta;^3$3xS±IS I Q-<-:^/<i^ Kft-§-^ I QxC^^^i' 

10 Sl 7. F I R:7-f/W^' 1 8 • 1 9, ffiffi -fflJK^^^tti 
S2 0, /l^-7*7-<>'W^'2 1. Sfem«"Jffll3SSIS (NC 
O) 2 2, ^'-f? V^'«^aiSi2 3, /V-7'7>r/l'^2 
4. D/A (xi^^/^/T:^^^^) 2 5*5 J:tJ« 

«jESiJlfil^SIS (VCO) 2 6-C«J*$tL-CV^5. 

[006 5] t.ft. mmm 3 J4, mmmmm^^ i e 

4S^Tv>5. iiili*Sa«WlHlK 1 6 f±, A/D^«ilsltei 

4 • 1 5;i>P)db;'3$ix5 I Q7'v'^'/i'ft-f-<!OU-</vSr^ 

20 R Fsc 2 <o±ximmmcioffimmnfm=tmm-riiti^ 

tt, El 2 jc^-fi 9 Jfile^fiJIBilHiss 1 6 {i, I Q w 

'«/V'1^imiHlK3 1, itgJ)g«aj:^lilK3 2*5±tJfD/A 
IElft@l»3 3«:fll^Tl/>5. 

[0 0 6 6] I Q ^-</W^ailHlSS3 1 tt, A/D^«IIsI 
Kl 4 • 1 5(Dtiit)^^^^ (I l^^/K QW^/v-) Sr-t 
tv^tv^ttli-5^-</i'^mSS3 4 - 3 5 i:, u^/v«ltii 
iS3 4 • 3 5<Dffi;^SrA0»-r5J0lHS3 6 fOm^^iX 
Tv>5, iti!f)^*tti;^ilili^3 2(i, SiliffitilEi Qi^ 

^\n^3 7 (r>mtii:^^-rzm^^3 s t-^m^^ 

*LTV>5„ D/A3g«llilK3 3tt, it:t!6fe«lil*lHlK3 
2 0tti;^) (xi^^'/UAGCft-?-) SrT-:M3 ^'ft-^ (r-^- 

[0 0 6 7] I Q I^-i/Ui^ttUHlK 3 2j@<DW^ 
/WftfeUiSS 4-35 i:*n»«3 6 irlCioT, I Qxi^ 

I Q w-<yu;^tilft#d^ JtiSEi^*ta;^lElI^3 21^ 

40 9, fll5^|g3 8©m:^ttitAD-f5. iQU"<-'V«i 

ffift^ids, tt^m^m:fim^3 2ff^<D&mmx<d^^^ 
t: 3m^3 7<Dtiitnt-^-c-r:^tti:'o. a5>S3 8© 

/WAGC{i-§-) D/AlEifelHlK3 3S:at-C, "TIE 

5pj»MJSiiiss5 •12-1 3(Dmmmi:mm-tim^ 

[0 0 6 8] I13{c^-r i 5 J-, T-TayAG 

cft-i-t FriE*j#s«ffiS5 -12-1 3<Dmm^t<o 

60 16 -CJi, I QJ'i^f f^^^(D-t^U^f\^ ( I Q I^^/l' 
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• 12-1 z<r>mmmt±.i)^^:^\^\z.un^i^. i 

[ 0 0 6 9 1 JiilS^iaiSlHlte 1 6 fi. ±IB<^)± 5 

ttm^i:noZtf)^^. A/D^^lHl8&14 • 1 5*^f> 

(r:^n^^AGCft-f-) ±l5T-?-n^^{ei»ft-§-{C*r 

fii£:j^ i.[ai8firJ f .^-i)ig: > :: - jr 5re»-^ ^ — ^ — - 

10 0 7 0] ±iaxv?^/WAGC«^«, ifeiC^ 

i-RFa5^3ic^®5 l^?©RFSIJ2(7?^^laE^cffiv'»e>^^5 

rt/i^b. iiti^SiJfflllElK 1 6 (4. RF93^S#g:5 1 



1 (RFa52) <D*feaE%fT54i#tC^ffl$n5RFfflJ«l 

X.TV^5o RFSSttS^gS Ifi, A/D^^lElSSl 4 
• 1 5;i>e>lll;^$tb5 I Q7'v'^>'^^t^^c:£':5^^■C. R 
F BP 2 ©»rf^«^^T 5 1> o-Cfe •? , -g-^ipj^^il; 5 2 



-Mr^^fe^Sr 

1 0 0 7 2 1 o* 9 . :^Mmsm\^^ifi^9 f^^mkBti 

ft^g 1 fi. R FSl5<^ac#© 5 1 *3 iO^-g-SN^J^IsIi^ 5 

S5 l*JJ:t5^5*ij;tlsI8&5 2^«^4v^-5;#i-e«^3l5i: 
V'So _ 



[0 0 7 31 y'i^^'/^Wcm^mmm. l <4s il^^R Fft 

-[00 741 y'i^^^i'ikm^ismm i oy^^^n o 

[0075] asin (2jtft) 
)t;/SfL, o {4Si|iSffiS::^-ro 

to 0 7 6] ±SEA;^$tlfe s i nmt. ^TIEflJ^ii 
[0077] a^sin (2nft) 

[0 0 7 81 sj^mnmrnmrn 5 om:^ t , ^nmmm 

6. 90° i^*aS7tCj;t)ai;'3$tt5«^c o s (-2 
« f t) , sin (-2 ;t f t) i:l4> $=^f— 8 • 9 



14 

Srx (t) , 5=^M^-9<Otil;^J«^y (t) 
[0079] X (t) =a0/2Xsin (4jtft) 
y (t) =a5/2Xcos (47tf t) 
ffl;'3x (t) , y (t) {4, u^y<:^y^jl'^ 10-1 

isriiiSLT, ^^mm^mmmi 2 • 1 3t?itffi$jx 

5o rttlcit), RFffl5 2<oai;^jr4, £CTo*•C^$i^ 
5, 'tis, pr3g*iJ#Miii|ilgl 2rotti;/3Srx' (t) 
^, ■5I3EffJ#Sti*gSl 3oa;^iSry' (t)i:i-5. 
[0 0 8 0] 

X* (t)=ff5v/2Xsin(4Kft) 

y' (t) =0^7/2X005 (4;tft) 

fcfc'b, V t4^3EflJ#Sli"tiS 1 2 • 1 3<Di$®mt-r 

5. 

[0 0 8 1] :itVf5(0«-^;45A/D^#llH]K 14-15 
2#S5 UCA;^$ix5, ^:LX, KFU^^^^b 1 



60 



[0 0 8 2] RFSB«iat#S5 10PiSi{COV>T 

[0 0 8 3] RFSP«IS#S5 U4. 0HCg%-t-J:5 

fC. ±5$Lfciti|iI45Kffil|HlKl 6, IQit^^H^SHI 

^6 1 {iQ^mm^^^wo . iQu^/^^mk'sm 
^7 1 {iQu^jvmm.^m , fij##ttt^^atieiK8 

^9 1 (u-xN-;^7>f/i'^^#tt«^*#e) xm^^iiX 
V ^ S o I Q i£35KI|:^SlHlK 6 1 . I Q U^Jl^W^^M 
7 1, *ij##ttm*@1^8 1, u-^<^y>(,v9mk 
2lHlK 9 1 tt. R F «B5 2 (Diik^in 0 ^\^<D7i^^m 

"8 41 I Qii:^ig^M2ElHiK6 114, RFaJ2*» 

e>m;^j$ix5 1 Q^-;^/<v K«-§-o I m^bQm^t 

Kl 4 • 1 5*»P>ttl;^$irS l Qy'i^^/V'ft-^JcS-tSv^ 
6 114, RF«35 2 0til;^igEJ^|l±©ffiffill*S9 0° 

[0085] I Q u^f\^m^m^ 7 1 i4v iiiii^sy^ 
>'^^^^aft-§•^c:S'^v^■c, RFSC2*»?>ttJ:*$HsiQ'< 

pr^i#$!lt»MiSe^l 2 • 1 3 0¥U#^^4^iEl-2w 

[008 6] mn'^'^m.'sm^ s 1 14, r fbs 2 ica:* 
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i^^/wAGcft-^- i'fi^i'/V'Umm^) <omt\c&<5\,^ 

•3 . fiJ##1±«ISlElK 8 1 li, A;^ft-^o2Efklc# p 

aa-r5wi:icj;ij, RFSl!2tO*iJ#!|#tt;J5ji.^®Hl*!IT? 

(^3gfiJ»SHii|iiSS5 • 1 2 • 1 30 

[0 0 8 71 n— yN'::^7-f>'V'^'#tt«SaEIllK9 R 
FaJ2coc3— y^;^:7^/w^ 1 0 • 1 loS4g#tto^S 

[0 0 8 81 SIT. ±ffiLfc«-1*SlsIKtCoV^-Cl¥*IB{:i 

[0 0 8 91 ( I Qit:^|gM4$lE[iIi«) IQiiC^lgll^ 
fimi^eitt, l2I4{c:5%-rJ; ??^ii5j;tlHl8S 6 2 

[00901 ^?•§•^PJ5tIHI!^S e 2 A/DIE»!hI8S 1 4 

• 1 5*»P>fiDtii;^ ( I Qf'i^^/Wft-i-) (D^^^^iv^ «> 

[00 9 11 mmm^m^ e 3 »t, n-^^^m^e 5 • e 
6 izx^m^tiitn^. OS 9 . ±iE I Q7*i?^'/Hf 

■Ch *) , ra??-§-ii9j3g§|5 6 7 t 68 t X-m^ $ ttT 

V^^So l^^?-§■*IJ^SiJ6 7{i, ?f-^^fflS6 5 • 6 etCT 

8«, m-^^m'^imn^Pi'^'^e 7 (Dtiitiili "o" t 
tt, ±ga@f3ti^ra^'{cA/Das»iHiKi 4 • 1 5 

[00 9 21 Jtli^IsIl^ 6 4 (1, ^r^iH^lE]^ 6 3 (Dtiiti 

»c:*)5d»5*>Sr*iJ:ti-5*ij3tllIl«-e*>5o 0*5, ifcti 

6 4 ti. f^mm&m^ e 3 ©a^^s e s ota* (i^ 

isy 7r wv;^fifiiirtl-*>5«^tt "0" S:ttl;tj-t-5- « 
[0 0 9 31 w^T, 9 0° ^ffi«7©ffl^»C|ft||A 9 

RF«iJ2©ai;^3 (.^mn^mmmi 2 • 

1 3roffl;^) SiTOsS-C^^FttS. 
[0 0 9 4] 

x' (t)=a57/2Xsin(4wft) 

y' (t) =a.j3 r/2 X c o s (4>tft-l-Ae) 

h.%<r>. W&^^x<n>mtiyi' (t) , y* (t) 60 



75 

;)S0<7?^tt. ffi;^)x' (t) ty' (t) irtt. JilBSf 
x' (t) ty' (t) k\-t.^m.b,Q1i^-r^-r7.<D 

Ff5el^lal^-ettllI^?-i•<r)lNFra;iSM<^fc5. Lfc^so-c. 

ffi;^x' (t.) ty' (t) i;65[^??-§-i:':e-5i^raSrjll 

[ 0 0 9 5 1 ^r-C% I QitSSiSISM^lHlKe 1 ti, Ul 
*x' (t) . y' (t) icm-t-S I Qxv^^'/V'fi-^ 

S^*-?ri|3j»f-r5.r tii;^x* (t) , y' (t) 

•C-#5o witfcJ:?). RF«B52*»e)Ui;^S*t5 I Q't- 

V K«-§-ro I ft -f-i: Q«#t <^it:3S!^M A e *s«3t 

[00 9 6] ( I Q iifctc:, I Q u-< . 

/W|l«^SlHlK 7 1 ^wO^^TSilgi-5. I Q U'<-'V'M«^aE 

ESS? Hi. mstc^-Ti?;-, tits^ai^iEi^ 1 6 
i![iHite7 2 {.\y^)\^im.m^m ±ieiqu'</wm 

5*»5*»Sr2|9j»H-5ll4)-H:»liIK7 3 (u-s/HlitlSE^ 

[00 9 7] §13?|i]S^ 7 2 li, iiilS^fflfflllilK 1 6 O I 
QU-</uj^ltt5(slK3 \1i^h<r>Vs!,^ (I u-s/ui^tait-f-, 

74 ♦ 75t. #>!rO||^|§7 4 • 7 5 (DM^^rtf^i- 

7 3ji. §i^§i7 6*>t.oui;^<^)if6*^ffi*^^^i•^--5if6*j• 
^^[^^all§ 7 7 i: , ±ISi!i6itffi*ssjji^ J; I) $ V Nit-a-ic 
14 "0" ^ai;tJf-5-*-. ±l5J6*ffit;65S3PM J: 9 t>:*: 

.[00981 nr3gfii^*S'i6«i 2-13 hximm^ 

[00 9 9] 

x' (t)=a/3vi/2Xsin(4»rft) 
y' (t) =a /5 72 /2 X c o s (4nft) 
itmu y 1 «^gEfiJ#S!li'|gS 1 2 OJfilii^Sr^ L, 

[0 1 0 0] ±IE<^a;^Ix' (t) . y' (t) « 
l8laJ3©A/DlSmiHlKl 4 • 1 5{C-t*t-?ixA:^$ 
A/D^lfeli]^l 4 • 1 5(CT#e>tv5 I Qxi^^' 



17 

Q U'</W^^m«^li. «5>S7 4 • 7 5lCT-:t»l 

7 5A^?5<^ffi:/3l4§I^S7 6;::A;^i*tt. §l^li7 6{;i 

- V 2^*5^15(0 I Q W"</wM{c*r;£:LTV^5„ 
[0101] 7 7 fi. ±15*1*1^0^7 l2 

- v22<^ite*Hl* I Q u-^/v-Mt LTttJ;^ L, tttSilsI^ 
7 8f±, ^<7)tii;^m^SJiflltJtt!s^5o iti!ilHll»7 8 

[0102] pr^flJ#Mliitgl§ 12-13 lcfij#M;45fe 
■Sir. -t(O^JCi$:CT. A/D3EmiiIKl4 • ISlcffl 
:^l6*sm*T.?>, LfciSoT. I Q I'^/l'^ftlffilllBS 7 1 

II, A/D^^[iIKl 4 • 1 ^(D^tim.^'^^'^Um^ 
Kl 6«rifhLT:^tiiL, ^coHi;^^7)5^^@5Hrtd»ifP 

«S!*iili«l 2 • 1 3 0flJ#^, 0*0. RFSi5 2d»e> 

[0103] (flJ##^t^acIEI^^) fij##tt<^^«fi, 

[0104] ?IJ##tt:^SlEli^ 8 Hi. la 9 iC:^^- J; 5 

t^, 2 1 oJttSESK) , J1:|Je[5IM8 3 

(|g2(Oitt!ilHli^) > ffl;^^-r5'^lHlBS8 4-C««§ix 

[0 10 5] itISsiHlSSS 2f-i, ft/hftJ#^aEffi(^ifc|55lHl 
SS-C, RFSC2tCA;^$n5ft-i-COSitSffi^^^t;$-^y5: 

s^«l«@l»l 6*>e,m;^$tt57'5^i5'/VAGCm^©± 

Qi t^it^-Ti. ^L-C, Jtl5ElsIi^8 
2H:; ±|B<0ifciKOigS, ■7*i^^'/i'AGCfS-§-«s«iiffi 
Qi iO/hSv^i&^tt "0" ^'s^^'/w 
AGCfi-^;S5S*ffiQi J: <9 "i" SrU:^J 

■5, 

[0 10 6] it»^^8 m*^mm.^<Dit^m 

K-C> RFla5 2(cA;^$n5«-^roSi|ii«t?S:^<(:$iir^ 

^mmmmi 6*>e>a:^j3F*i-5ri?^/uAGc^i-^<oT 
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Q2 <t'9/h$v>S-g-(i "1" trmti-r^-:^. -ri^^yw 
AGCS^ummm.Qz J:t);*:#v^^&^l± "0" S:ttl:^( 

[0107] ffl;^^-r s/^lHlK 8 4 */h*iJ#t^*w 
ii^tt. tt:iiliIK8 2<oa:^SrSJ^L, *:*:?iJ#1^«o 

K8 2 • 8 3©ffl;/3$r®S^«J(c:^'9m;t5o 

10 [0108] ±f5o«^-ei*. Mc'i-^nn^^m t vxm 

kammmai ®s l nfiSrA;^4B^4JCA:^Ufc«^ 
(ijottST'v'^'/V'AGCffl-^O^JtaSBSrSJiliEQl fit 

T, ^±mn^^mthxm^itmmm.a2 i njs? 

^A;^jiS^ 4 {CA;0 LfcS-a-(c*5ft5x i^^'/v-AG C« 

^iCai . a2 i: L-CA:^{t-§- (s i nJS) ^lEYbS* 
yt^-g-Jd. ^(Omtizn^^LXmt'tiT'i^^^i'AGC 

m^(o±mmi^mmm.Qi &^tx. a^o. Trntimm 

"1" bfi^, 

[0 10 9] AGC/W-T'^JStilf^LTV^St. A/D^ 
Ifeiaj^l 4 • 1 5 ©A:*l±— 3tt?S> 0 , 02-Cj^L:tii 

1 6 nnmmmmTLit i icisjE^tt^ig 

-g-, ^ISfiJ»SliliSi.l 2-13 ©iii|i*H:£;T©i8# 
[0 110] /3 y/2 = l/ff 

1 6 ±l5®B8«*Sfife 9 SCO J: 3 ICT 

■:^^^AGCfi■^$•tb:*•f•5^><0^:•t-5, 'iJJ. T-?-n 
30 ^AGCft-§-J±. xi^^'/WAGCft-f-SrT-^n^rW-f-tc 

[0 1 1 11 r©*^, A*«S^F-4{::A:^^?H5m-§- 
(s inJS) (^SiHfitaSr^HL. ±S;w;&iaol/a 

2a5|g{kL, f'i^^/WAGCfS-i-felE^fc-f- 

-fb^-*. ^(Dmitiznjt^hxmt-r^T'i^^juAGcm 

40 [0112lEl0tt, flJ##tttftaEIC*J»t S^S^^f/V 

AGcit^tmm^t<om^i:^vx\i>^,ieii&att. 

flj^ii««5 •12-1 3©^J#^#ttSr*LTi30. 
5, *>?i:^lc, ffi?^b(is ■5rS£*iJ#M*iilSS5 •12- 

60 [0 113] (nw^;^7^/U^'iRFl4«^aElHlK) JfetC. 
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/<7.y^fV9 10-1 \ (r>mmw&.t LTiiigli^, 

f^L-CV^5#^. Jfti^aPlHlK 1 ecDxv^^'/W'AGC 

o -z-?;^ 7 9 1 -e=ft 5 , 

[0 1141 n— Xj^^^/u^'ilttt^SlHlgSg Hi. ID 
-1 1 tc^-fi 5 fc. A:^;^'f s'f'IsIKg 2. 7«*yillK 
9 3 (MK^^^yiHlK) , ^^yiE]BS9 4 (^2CD;>< 

[0 115] A;ti;^'r s'^niKg 2{i. 4aa!i^#{-fSi: 

^<7sy ^)V9 10-11 (oaig^^l;i*>5;4»ji»ffi*iE(- 
fc-5*^(c:^SCT, iil|i^$lJ^»lHIKl 6/i(^ib<^T'v'^/l'A 
GCfi-§-(;5tti:^3fe$r^*yiEl^9 3 t;<^y IEISS9 4 i: 

[0 116] ^^yiElSS9 3 • 9 4{i, Xt^T.'i y^lE] 
i^9 2^'k\^XKfi^i\^^iL.^f'y9>^KQ.C.'»%(Dm. 
SrIEti-rStroTfoSo A;'3:^-1's/5=-|HlK9 2<D±lBf^ 

ffltcj:?), ^*yiiii^9 3tt. mx.\imm.i^'a-><7. 

•74/1'^ 10 ' 1 l(OMWfW^^^h^^-^ri)^RF^2iZ 

ItL, ^^yiHl^9 4«. 0iJx«SK^*5n— z-?;:^^^ 
/V'^'l 0 • 1 l(?5aiitB*«fc:fc5M-^«SRFa5 2(cA:^ 
$^^y^:#^^c:#fc^^57'^^^/^AGCft■§•©^^1S:l^1i•t- 

[0 117] 7^/w^'#14JttJIiIBS9 5Ji. y^yiHlK 
9 3JCE1S$3xfcxi^^''l'AGCm#Offii:. ^^yial 

8& 9 4 iZfEtt v^^/l-AG Cft^<0^i^^: <D^i: , 

mmm (n-z-^^^^-f/w^^^ss^ffi. y^r^i^^, 

^"yi5iK9 4tDm;^*»e>^^y!HiK9 3(Dmtii:m.'^-f- 
i>3m^9 6k. 9 6 -^(Dmnm^kimmm.^ <o 
:*:#v>*&^ic "0" 2rUi;^-r-5-;^> ±mmummi)m 

JPMJ;D/h$v^l&^fc "1" S:ai:^ji-5Jt«lHlK9 7i: 
[0 118] ±ia<0#lfig-C{i. Ai/J^-Yy-^^lElKg 2{C 

^f/wAGcfg-i-^jm^M^yiHiisg siwisie^tts- 

^S?§Cd5ail®«I^O{t#SrA;^$-frfcl^<Oxi?^' 
/I'AGCft-^WMiM^yiili^g 4lC|E1i$tt5o 
y|5]K9 3|CfE1t$lxfc7'v^^>'V-AGCit-§-<Dffit, ^ 
* y HIK 9 4 j;i|E1t i^^/V'AG C«-§-<Dffii: *S 

ft^*Sn->'<^7^/u^ 10-1 1 coiiKfliiK-Ciiii® 



(11) 

20 

gJSix. Jt«SiS*tffi:i:fcflt*sJtiS5lHlte9 7d>P>ai;^i$ 

[0 119] xti^^<DWi^m^^-^<:^y >( 1 0 

• 1 l(03l»f«i^{c: 1 0 • 
1 1 tr-^is. AGC/i'-7';ds»f^ 

LTV^Si:, A/D^»iHlKl 4 • 1 ^(DXtil^^A' 

10 -C, u—y<:K7^fV^ 10-1 l-C®*Lfc55-, "HT^flJ 
#M*ii!SSS5 •12-1 3(Dii«sp{iie5</jJ9, lii(S^ 
©JIBEIK l6*»e>m:/3$ix5T'-:^^'/i'AGC ft■§-^i/J^ $ 
<?^i5o A*m-^oJSiS^^5DWN-;^7w'/v^ 1 

0 • 1 i(Dmi^mm\zih^^it. v^mmumm^i & 

*='p>ttl*$*b57'v^^'/i'AGCf&-f-tt;*:t<*5, io 

Lfc«-g-<^xv?^/WAGCfS-§-i:Sritti-t-5:ii:T\ a 
0 • 1 10M*B#ttSr«^S-Ct5, 

20 [0120] £i±-eiftw Lyi#MacEiK-eo5tftacig*, 
RFSc^s^ss lo I Qii:2:5i&M^^*[HiK6 
1 , I Q u-^/wM^stfiiK 7 1 . mnmEm&m^ s 

tt. -^S^iJ^llIi^S 2fCA:^*n5o -^S^iJ^tlHl^S 2 
«iatlHli^*»?>Ottl:^;i« "0" -efcoySi*^) -rv^ 

^'/v«cais«inai:iJi!ta {y^^^-i?) tx.x-^n&x 

fcStLT "0" Sr, ^5-C?iv^#-g-(c(± "1" ^a:^ 

30 -rso r(o.t5^-xi^^-'^^^ci^s«ilal©«^s^J3ii5 

■a-5i|3J5eis]j^5 2Sr<ix5ri:-e, f^y^e^-C^y:^ 

[0 1 2 1] ]Ji±<oJ:5{-. *^BJ-eii. RFSC2 016 
f^1^*^fT 5 R F 135^*^© 5 1 i:mm^ 3 t-Sltt 5 r 
tKi.*)^ RFeB2t«SS§l53tSrlf=-5':/IC-e«^ 
Lfc4&-g-Cfc. fSI*<oi5lwRFlBJ2*»p,<oai:;^3'^Btf? 
;-tiJi-fc«)<^;^fiffl<OI:i'>-SrR FSS2 tc:»:tt2>jE>ll*S''£ 
• v\ rtvjdj;!?, RFgiJ2©:*cM{bJcJ;^z-«y-5^— v^i 

V [0 12 2] RF«fP«^SE#S5 Ifci"?, l^Wi 

[0 12 3] i?imm^MX\-t^ RFaJ2 i:«^SP 

iti¥^^mmm'^i:m^i.itmz^\,^x^m\.it.ii. r 

so P>(?5f-s'7'?r low I Cz-?5"J^— v'Jc-^.'i^f^^s'T'^ffi 
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T(of^ 1 -if 1 3 (Oii^^»mm^9i 1 1 w i *s 
10 12 51^1 (^ii^^«ft:*aiHii^tt. 

«JC^»<0^^>':^i>'K7>ii:2K (IQ) •^'S^^/U^fSKdS 

laSiJ i: SrgiJ* y -^KZ-^kWc uytit? l o© I C y 

R FS|5©16f^«lic%^T 9 R Fa5«ia#iiSr{i;ty!:«|j*-e 
I 0 1 2 6 ] ^ 2 (Dii^#f*:*a[Ell^«. ^ 1 O^l^^^i*:* 

alHiKT'fccT, ±tERF^a5iglaE^©^c:^3^^T. rfsc 

[0 12 7] ^Z<D^M^^^mm±. W,'2.(D^MW-% 

fc. ±fSl Qxv'^/Ht-§-*n^n©ai;^^'</i'^1^ai 
[0 12 8] ;*:||ig?^li{Cj3»t5iii|i 

[0 12 9] '^A<D^mwm^m'^\t. ^zn^mw-^ 

/WAG Cft-^©±RS<ii:f^— <o y 7 r ^'</»'i: <^ 
G C ft-^O TPSffl: i:i5~wy7T^i^^ i^^/^ t <0 Jt 
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itlSElUSS ^: ±15^ - Of)J#!|#ttitt!f ESS*- P> coSSSSrS 

[ 0 1 3 0 1 ig 5 <r>^mmmk\i. m 1 <oii^^f*^ 

aSSS-Cfco-C. ±l5RFlB5«^*#S{c:joV^T, RFU 
i>>f^tiitJ$ti^ I Q^-;^>'^>'Kft-§-<OIfI-§-i:Qft-f- 

[0 13 1] m6<D^mi^Mm\Bimii. m5<D^^mim 

10 ;^ag-?(c:^:gU'-</KDA;t;{t^<SrA;'3Lfc#^lc. ±fE 
iie*«W#lHl8S{c:<i^feixyi:, ±151 Q7'-:^^'/Wi#^• 
^^■?tl-<ot^l:^^^/^^^^ffi■t-5 V"</i'*^ttiSi:, ^ttJ$ 

jp^snfc I Q \^^^i^Mmm^-tmmm^-t$:imi.t: 

ife*4r7'i^^/V'AGCft#i: b-ca;^i-5W:KitS«m:^ 

ilST-^-n^'AGG^t^iJiSSSix, -tWit, 
^^gafflF^tc^S r i: Sr^«i-5 I Q >-</uM«l«IilM 

[0 13 21 ^7 (D^mwmmmt. ig6<Di|i^fl^ 

aiUK-efcoT. ±15 I Q V"</W^:^*IiIK(4. ±1211 
[0133] (^^^^^©^^ir*aIsIj«f4, M 1 ©^l^^ft:* 

[0 13 4] ^9<D^mwmmmm\±. %s<D^mw-m 

tt. ±fEA;^jg^Jc^JtU'</KOAy3«-^S:A:^»L, r 

- . im^iMt I Q \^^f\-mnm^bwm^-ii 

40 L^hife^^xv^^'/WAG Cft-i-i; L-cm;^i-5H:|!JiS;^ 
Ui;'3lE]Kt, ±IBxi^^'/i'AGC«-^Srr-^o^AGC 

IBffiSJSP^© I Q^-^>'<>' Kft-i-OV'^yt'dSJ:IBA;^J 

i/AGCft-§-*5|llli$ix, ^<Db^. ±iElfc«ig;SW;^ 
OT'i?^' A G C ft-t<Oi[ds^3t6fiHrt tc 5 

[0 1 3 5] ^1 0<Oij«^^fl:maieIKtt, m9(Oi!(^mW- 
60 ^aiHl8&-C?*)oT, ±IEo-^<;^7^-»W^'4^tft3iElHlK 



^Bi 2002-232498 (P2002-232498A} 



23 

[01361^11 roii^^^fliAaiEjiisii. m 1 (D^mi^ 
[01371^12 <Di¥^m»mm\s\^its <o^m- 

S:*iJit-t-5!|9J3tlHll«-C«fig $ tb-CV ^ 5. 
1 0 1 3 8 1 Sg 1 3 «Oi|ti»«:#iaiH!Ktt, ^ 1 

[0 13 91 

liS1-5feft©lSi|i«FI5i:SrW-r5RFSf|Ji:, ±IB 1 Q-« 
/xi^^'/vgE^HlKt. ±151 Q7'v^^'/^ft-^S^«S8•r 
[0 14 0] -eHt^XL. RF«|S<D4^^»|g%ii[9Ifli!(Cj^ 
vSrR FgiJlcett5i£J>S;SS/j;< jfc^o rtvld J: •? , R 

±fBRFSi5:^S#i!;l4. ±15 1 Qxi'^'/Hi#{c: 
S-^Jv^-Cv ±l5RF?fi3*^e)Ul;^$ix5 I Q'^— ;^/^i'K 
^i-§-<o I ft-i-t Qft-i-i:Oii:^ISIIS:«^lE-t-5 I QKSS 

[0 1 4 2J fE#<D7'■t•^^^/■rv'^'>'^^^ 
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lElSS^fiJffl tT, RFa5/i)-e)ffl;^^ix5 I Q'<— 

[0 14 3] *|g?giC#>5i^^(*:^SEIKtt> et±<^J; 
±IE I Qit5E§S^^«^iiil, ±151 Qxv^^/v- 

Sra!l:^i--5i^raa!l^lHli^i:, ±l5l^rB^S!l^lHlS|{C-Cffl^ 

[0144] -ent^;!, ±15 1 Qf'i^^'/WS-^JcJtiSi- 

5RFSiJ*^ib<75[ii;f3 ( I Q--<— K{t-^) 

5. cn{;iJ;t)> ±151 Q-i-^-'^v Km-^cDift-f-i: 

[0 14 5] :$:^m\Z^^^^mi^Mnmmi. &.±(DX 
pJC. ±I5RFS|5^S#©:J±, ±151 Qxv'iJ'/i'ft-i-f^ 

20 %^^L, I i^-</'i'^aift-§-*5<tt)«QU^>'U*^lilft-§-{c 
S<5V^T. ±f5RFgiJO±l5iiiti§i5tCi3(t5if'lifimSr 
*iJM-rSJiili^SiJ«9liIKi:. ±151 w-^/w^lffift-^dsJ; 
U5±|5QU'^/w«tam-i-«-S<3v>-C, ±l5RF$B*»P>ai 

[0 14 6] -ttvt^x.. gE#©T-?-n^'/7*v?^>'l'^#l 
HIKSrJPJffi UT, RFSiJA»?5ttJ;'?$n5 I Q-<-:^-'^> 

30 ^^-So 

[0 14 7] ;*:«igjc:#5i|t«{*:^SIlHlK{*, Sl±<r>X 
f>\z. ±IEi Q^'</^m^^«#i!;tt^ ±151 w-</w|^ti5 
ft-§-i:±l5Q u^/i'^liiiS^t<D u-</umicMft^-t ?>m. 
%: I Q u^;umt LTJglta-f-S ^'<>'VMigltti*g: i: , ± 
15 1 Q u^/wMi: u^/v-M^iJ^efflSiSfflLi: ^cS^^^T, 
I Q^— K«-§-«) I iB^-t Qm^t<D u^;\^mi^ 

[0 14 8] Tr^or/T'i^^/He^lIilBS© 

©E-rsrirt?. ±l51i*i«iJ<^?iJ#il. oSD. RFlfUd* 
I Q^-^^/^^' K-ff-f-o I iS^tQm^t 

[0 14 9] *«igic«?,iii-^ft:^a(s]Ktt, 6i±Wj: 
±l5RFlfiJ«i36#i!;tt. ±f5T-?-ci^^/7*i?^>>w 

±i5R F^<o±mmmm'timmmm'^i:mm^^ft 
60 t)<r>T-f-a ^mmim-i^nit^-riy'i^^/^mmm^i:^ 
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[0 15 0] nwm^m.^m^isijf'y^9 

-So 

[015 1] *l8?«Jc:#5¥^ft:*«0Ktt^ 6i±<0j; 

[0152] iti^^. ^ 1 rotfclSsiEl^tc: J; 19 , ft/hfij 
10 15 3] *«igt::fil5i»t3!c**cm«Iil8Stt. fiiiroi 

«{ci£: Cfc«tS:HJ:^-i--5m 2 ©Jt«EliII«*ii^-CV^-5« 
[0 15 4] -^:^^^0;t. ^2<Olfci!S|5]KtcJ;!3, ft:*cfiJ 
[0 15 5] *|g§«lc«g5i|^^flEAaillKtt. ei±<^J: 

«i5©±isiii|iSiJ{w*5»t 5iii|iifiJ#^^J?9-f-5 fc*<^T-^ 
IB n -y-:;^ 7 ^ /P^f ©iiii®lgc*j i l«i»r««o#ttSr 
[0 15 6] ^il^^^ A:*^t-^©jaSt»iSnw>-;^7 

[0 15 7] *3g|^{c«-5iK^««J««lHlKtt, «±oJ: 
2(^3p<^yiHl!^i:, ±f5RFa5tcA;^$ti.5{t-§-cOjaiS 



(14) 

1 © > * y lHlK*i i 2 ;^ ^ y HIK t •T?§0 9 ^x. 5 
AJ^^-fy^Eltei:, ±IBMl<oy*yiHlKlc|aig$jx 
fc7*5?^/w*H»lt^<Offii:, ±IS^2«»*yEIIISJcffi 

[0 15 81 ■5-ixv^>x., A;^ft^<7)ja«iC*Sn-x-?;^7 
10 iS«i-5©-C, |Bl(0;>«^y|5IK*3J:Uf«2(OpJ*yiHl 

[0 15 9] *l8l?lw#5¥^«:^aiiIBSH:. £t±OJ: 

[0 16 0] ^itlipx.. RFfflJ«l«#i!;-e«>«ISilt*{- 

s-:5v^-c, im^mmm^^<-y^-i^ (m&) tLx 
[SI 2 1 ±?e.y'i^^/i^i!cm^mmm.<o'^mmmii' bti 

[04] ±IB«^a5Jc®i:ij-e>n5RFSP«IS#©<oi Q 

[IS5] ±iaRF«i5{cis;ttfe*t5 9 0° fm^<r>mts<o 
laMA 9iso-e&5*^{c. ±iaRFa5*»p>a:*$ti5 

[061 ±ERFlflJJcfi9:»t6>ix5 9 0' ^n^o>^ti<o 

[0 7 1 ±f2R Fsutcffiit c>tv5 9 0' ^nss<omt>(o 
mm^ei)^:fy:^(Dm^^z^ ±i5RFSc*»e>a;^j$tt5 

[0 8 1 ±15«lia5(cS!:(t R Fg|5«l3i^®0 I Q 

So 

60 [091 ±?mmmcmfbti^RFtm^^st(Dmn 
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mm ±ie«wsiJ{wS!;»te)ix5RFgiJ^s^®©n 

[012] I Q5PB±{Cj3»t S Q P S K^^^^rtW^ 
[0131 t¥5t507'':^i?yw»ci||Sft^g<^StPi&©«^Sr 
[014] '»'7K/i'^'-i'5i^^^i:f->'7'y>'^^^''i'$:^ 

(0151 ->i^5J?/i'^''f ? Vi/iriJ-VT'y v^^''!' ^ > 

[016] ±faRFSi5i:JilEffi^g|5i:;&5Sij>!r(0^5'7'-C 

2 RFSP 
3 

5 sirnvrnM^^ {mm%) 

6 ^SPUSS (i^^aj) 

7 9 0° ^ffis (ssraas) 

8 $#1^- (lEillfiS) 

9 (3g|H«C) 

1 0 x2—/<^y^A'9 



(15) 

1 1 u—/<7,yy(jV'9 

1 2 ■simv^'mm^ mmm 

1 3 ^3Sfij#Mit<iig mmm 

14 A/DlESIlHlK (T-^n^/^'i^^r/wlgJjlisI 

15 A/-DmWim^ {T-roif/7''yi'/v^Wim 

16 iiti*$iJi»lElK (RFSiJ«l3E#S) 

2 7 7^v?^/l^«iaiHlK 
10 5 1 RFiJ^S^© 

5 2 -g-S^J^tlHll^ 

6 1 m.-^mm^^^n ( I QilC^&^ll^^^i!:) 
6 2 ??-^fl^IslK 

6 3 i^nai^lEl!^ 

6 4 itiisiEias (^j^[sii%) 

7 1 I Q U-</H£ttatlHl8l ( I Q I^'^/mtHE^ 

7 2 ii^iiiK ii^^f^^m^m^m 

8 2 ttiilElgl 1 (OJttSElHlSg) 

8 3 tfclJIilK (^2 0H:t!iIiIK) 

9 1 ^ /vfri^i^^mn (.u-y<:^y^ 

9 2 A:^^'l' S'f'lHllS 

93 ;^^vm^ mi<Oyi^vm^) 

94 ^^yiHiK (lB20;;«*yig^) 
9 5 y^fVtfimimM^ 



[01] 



[012] 
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[112] 
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